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Recent	 and	 historic	 low-frequency,	 high-impact	 events	 such	 as	 Xynthia	 (impacting	 France	 in	2010),	 the	 2011	 Liguria	 (Italy)	 Flash	 Floods	 and	 the	 1953	 North	 Sea	 storm	 surge	 which	inundated	parts	of	the	Netherlands,	Belgium	and	the	UK	have	demonstrated	the	flood	risks	faced	by	 exposed	 coastal	 areas	 in	 Europe.	 Typhoons	 in	 Asia	 (such	 as	 Typhoon	 Haiyan	 in	 the	Philippines	in	November	2013),	hurricanes	in	the	Caribbean	and	Gulf	of	Mexico,	and	Superstorm	Sandy,	impacting	the	north-eastern	U.S.A.	in	October	2012,	have	demonstrated	how	even	larger	flooding	 events	 pose	 a	 significant	 risk	 and	 can	 devastate	 and	 immobilise	 large	 cities	 and	countries.	These	 coastal	 zone	 risks	 are	 likely	 to	 increase	 in	 the	 future	 (IPPC,	AR5)	which	 requires	 a	 re-evaluation	of	coastal	disaster	risk	reduction	(DRR)	strategies	and	a	new	mix	of	prevention	(e.g.	dike	protection),	mitigation	 (e.g.	 limiting	 construction	 in	 flood-prone	 areas;	 eco-system	based	solutions)	and	preparedness	(e.g.	Early	Warning	Systems,	EWS)	(PMP)	measures.	Even	without	
a	change	 in	risk	due	 to	climate	or	socio-economic	changes,	a	re-evaluation	 is	necessary	 in	 the	light	of	a	growing	appreciation	of	ecological	and	natural	values	which	drive	ecosystem-based	or	Nature-based	 flood	defence	approaches.	 In	addition,	as	 free	space	 is	becoming	sparse,	coastal	DRR	plans	need	to	be	spatially	efficient,	allowing	for	multi-functionality.	




7. Development	of	a	web-based	management	guide	for	developing	integrated	DRR	plans	along	Europe’s	coasts	and	beyond	and	provide	a	synthesis	of	lessons	learned	in	RISC-KIT	in	the	form	of	policy	guidance	and	recommendations	at	the	national	and	EU	level.	The	tools	are	to	be	demonstrated	on	case	study	sites	on	a	range	of	EU	coasts	in	the	North-	and	Baltic	Sea	Region,	Atlantic	Ocean,	Black	Sea	and	Mediterranean	Sea,	and	one	site	in	Bangladesh,	see	Figure	1.2.	These	sites	constitute	diverse	geomorphic	settings,	land	use,	forcing,	hazard	types	and	 socio-economic,	 cultural	 and	 environmental	 characteristics.	All	 selected	 regions	 are	most	frequently	affected	by	storm	surges	and	coastal	erosion.	A	management	guide	of	PMP	measures	and	management	 approaches	will	 be	 developed.	The	 toolkit	will	 benefit	 forecasting	 and	 civil	protection	 agencies,	 coastal	 managers,	 local	 government,	 community	 members,	 NGOs,	 the	general	public	and	scientists.		
























	“Task	4.4	will	 involve	 all	RTD	WP	 leaders	 (WP1-5)	 in	order	 to	 synthesise	 the	 findings	of	 the	project.	This	synthesis	will	take	the	form	of	a	report	(D4.4)	which	will	be	publicly	available	for	download	 on	 the	 RISC-KIT	 website.	 The	 report	 will	 showcase	 the	 findings	 of	 the	 RISC-KIT	project	and	deliver	insights	and	recommendations	for	the	development	of	strategies	and	policies	for	 improved	disaster	risk	reduction	both	 in	Europe	and	elsewhere.	The	report	will	provide	 a	user-friendly	 overview	 of	 the	 components	 of	 the	 RISC-KIT	 toolkit	 (Storm	 Impact	 Data	 Base,	CRAF,	EWS/DSS,	Web-based	Management	Guide	and	MCA	Guide)	using	accessible	language	and	graphical	illustrations.	The	report	will	furthermore	provide	recommendations	in	alignment	with	existing	national	and	EU	policies	 to	manage	coastal	 risks	under	shifting	environmental,	socio-economic	 and	 cultural	 conditions.	 To	 this	 end,	 the	 report	 will	 address	 multi-level	 risk	governance	approaches	 that	align	 local	needs	with	macro-level	policy	goals,	or	synergies	with	other	 policy	 areas	 (e.g.	 climate	 change	 adaptation,	 sustainability,	 resource	 efficiency)	 for	increased	 impact	 and	 greater	 cost-effectiveness.	 In	 this	 way,	 project	 findings	 will	 provide	insights	 for	 the	 planning	 and	 development	 of	 national	 and	 EU	 strategies	 and	 policies	 for	increased	 disaster	 risk	 reduction,	 as	 well	 as	 support	 for	 the	 formulation	 of	 international	strategies.	This	report	will	be	submitted	 in	abridged	form	to	a	 leading	 international	 journal	on	environmental	policy	research.”	This	deliverable	 is	a	 final	synthesis	report	 that	showcases	 the	key	outputs	and	 findings	of	 the	RISC-KIT	 project.	 It	 also	 delivers	 insights	 and	 recommendations	 for	 the	 development	 of	strategies	 and	 policies	 for	 improved	disaster	 risk	 reduction	 both	 in	Europe	 and	 beyond.	The	results	will	be	made	publically	available	through	the	project	website	and	will	feed	the	final	RISC-KIT	policy	brief	as	well	as	be	submitted	as	a	journal	article.		




as	climate	change	adaptation	and	sustainable	development	(Chapters	4	and	5).	In	particular	the	insights	were	considered	for	their	relevance	to	the	EU	Floods	Directive	(2007/60	EC)	(FD)	and	the	UNISDR	 Sendai	Framework	 2015-2020.	 In	 this	way,	 the	 report	 addresses	 the	multi-level	governance	of	risk,	aligning	local	needs	with	macro-level	policy	goals	and	highlighting	synergies	with	other	policy	processes	at	the	EU	and	international	level.	By	highlighting	some	of	the	other	policy	areas	of	relevance	to	coastal	DRR,	actors	from	different	levels	and	sectors	are	made	aware	of	opportunities	for	integrated	actions	with	greater	cost-effectiveness	and	increased	impact.	The	lessons	 learned	and	accompanying	recommendations	are	divided	 into	seven	 thematic	sections	and	can	be	found	in	Chapter	5.	The	final	Synthesis	Report	will	be	made	publicly	available	at	the	RISC-KIT	 final	end-user	day	 in	April	and	on	 the	project	website.	The	 results	have	 fed	 into	 the	final	RISC-KIT	policy	brief	and	it	is	planned	to	submit	this	Report	in	abridged	form	as	a	journal	article.		
	




































Figure	2.2:	Overview	of	the	RISC-KIT	tools	and	their	interdependencies	Producing	tools	that	can	be	uniformly	applied	is	challenging	due	to	the	diversity	of	coastal	types	and	exposed	elements.	The	RISC-KIT	tools	have	therefore	been	designed	with	a	broad	scope	so	as	to	be	widely	applicable,	acknowledging	the	need	for	the	tools	to	be	adapted	for	local	use.	This	chapter	 provides	 an	 overview	 of	 the	RISC-KIT	 “toolkit”	 and	 the	 lessons	 learned	 during	 their	development,	application	and	dissemination.		
2.1 Storm Impact Database




























2.1.2 Lessons learned from development of the tool














2.2 Coastal Risk Assessment Framework (CRAF)
2.2.1 OverviewThe	CRAF	has	been	developed	as	a	comprehensive,	systematic	tool,	generic	enough	to	be	used	across	 Europe	 and	 for	 multi-hazard	 assessment.	 The	 aim	 was	 to	 produce	 a	 framework	 that	although	uniform,	does	not	take	a	one-size-fits-all	approach	and	has	the	flexibility	to	be	adjusted	to	local	realities.		
A	two-phase	approach	is	adopted	for	selecting	the	hotspots	to	facilitate	the	regional	assessment	process	 (See	 Figure	 2.4).	 Firstly,	 a	 screening	 process	 for	 the	 “identification	 of	 hotspots”	(Phase1)	and	the	“selection	of	hotspot”	via	a	more	complex	modelling	process	approach	(Phase	2)	that	combines	hazard	and	impact	assessment	models.		
	
Figure	2.4:	Schematic	overview	of	the	Coastal	Risk	Assessment	Framework	(CRAF)	
Phase	1:	Identification	of	potential	hotspots		Along	 the	coast,	potential	hotspots,	 i.e.	sectors	with	a	high	potential	exposure,	are	determined	for	 different	 hazard	 indicators	 (e.g.	 wave	 overtopping,	 flooding	 and	 coastal	 erosion)	 and	 for	different	exposure	 indicators	 (land	use,	social,	 transport,	utilities	and	economic	activities;	see	Figure	2.5,	upper	panel).	Results	are	presented	in	the	form	of	a	coastal	exposure	index,	using	the	Coastal	Vulnerability	Indicator	Library	and	the	accompanying	guidance	document.	The	results	of	the	CRAF	Phase	1	are	visualised	in	the	web-based	viewer.	







Phase	2:	Hotspots	risk	analysis	and	selection	The	 potential	 hotspots	 are	 further	 analysed	 to	 identify	 the	 most	 critical	 hotspots	 based	 on	current	 and	 future	 climate	 scenarios	 using	 more	 advanced	 hazard	 and	 impact	 assessment	models	(See	Figure	2.5,	lower	panel)	The	models	used	are:	
· XBeach	(1D)	a	morphodynamic	model	to	compute	hazards	of	overtopping	and	erosion	for	selected	return-period	storms		
· LISFLOOD:	 an	 inundation	 model	 to	 compute	 the	 hazards	 flood	 depth	 and	 velocities	based	on	the	computed	overtopping.		




























2.3 Web-based Management Guide
2.3.1 OverviewThe	RISC-KIT	web-based	management	 guide	 (FigureFigure	 2.6)	was	 created	 to	 facilitate	EU-wide	learning	and	exchange	for	the	development	of	coastal	risk	reduction	plans	and	provides	a	basis	 for	 the	 selection	of	measures	 to	be	 evaluated	with	 the	Hotspot	Tool	 (Chapter	2.4)	 and	discussed	using	the	Multi-Criteria	Analysis	Tool	(Chapter	2.5).	The	guide	 is	targeted	at	coastal	managers	 as	well	 as	 other	 groups	 concerned	with	 coastal	management	 (i.e.	 coastal	 resource	users,	 technical	 and	 scientific	 experts	 and	policy	makers)	 in	Europe	 and	 those	 facing	 similar	challenges	beyond	the	region.	



















Figure	2.7:	Core	components	of	the	RISC-KIT	web-based	management	guide		The	 guide	 highlights	 key	 principles	 for	 the	 design	 and	 implementation	 of	 DRR	 plans	 and	strategies	 in	 various	 socio-economic,	 cultural	 and	 environmental	 settings.	 Different	 ‘coastal	features’	can	be	selected	 from	a	graphical	map	(see	FigureFigure	2.6:	Screenshot	of	 the	Web-based	Management	Guidewhich	then	produce	a	list	of	prevention,	mitigation	and	preparedness	measures	appropriate	 for	 that	biophysical	context.	Technical	descriptions	of	 the	measures	are	accompanied	by	information	on	cost-effectiveness	and	practical	illustrations	of	their	application.	Under	 the	 governance	 component	of	 the	 guide,	 the	RISC-KIT	 case	 studies	 are	 situated	within	their	wider	context	and	stakeholder	perceptions	of	governance	approaches	are	illustrated	with	interview	 quotations.	 Additional	 research	 was	 conducted	 to	 provide	 further	 contextual	background	pages	on	 the	governance	setting	 for	each	country.	Pages	on	EU	and	 international	initiatives	for	coastal	DRR	(e.g.	EU	Floods	Directive	and	Sendai	Framework)	were	also	added	to	this	end.		The	RISC-KIT	web-based	management	guide	aims	to	provide	new	insights	for	all	members	of	its	target	audience.	For	example,	although	coastal	engineers	might	have	a	very	good	understanding	of	 the	 technical	aspects	of	coastal	defence	measures,	 they	can	obtain	 information	on	how	 the	feasibility	or	acceptability	of	these	measures	can	be	affected	by	governance	systems	and	public	perceptions.	At	the	same	 time,	policy	makers	can	gain	 insights	on	 the	range	of	DRR	measures	available	and	review	examples	of	their	application	through	examples	and	case	studies.		




Collaboration	 was	 sought	 with	 the	 creators	 of	 other	 web	 portals	 and	 proved	 a	 positive	 and	fruitful	exchange	on	coastal	protection	and	DRR	measures.	Existing	sources	(e.g.	Climate-ADAPT	and	Coastal	Wiki)	were	used	as	input	into	the	guide	and	provide	an	excellent	accompaniment	to	the	outputs	of	the	RISC-KIT	project.		Furthermore,	 while	 descriptions	 of	 DRR	 measures	 provide	 a	 useful	 information	 base,	 the	consultations	 with	 end-users	 indicated	 that	 including	 examples	 of	 practical	 implementation	substantially	 increased	 the	 relevance	 of,	 and	 interest	 in,	 the	 guide.	 Additional	 research	 was	carried	out	so	 that	wherever	possible	each	 type	of	measure	had	an	example	or	case	study	 for	illustrative	purposes.	These	 examples	 also	draw	on	 the	150	 interviews	 carried	out	 as	part	of	RISC-KIT’s	empirical	research	(see	Chapter	3.3.3	 for	details)	which	contextualise	and	provide	further	information	on	perceptions	and	experiences	with	the	measure.		The	guide	provides	information	about	governance	at	the	local	level	of	the	RISC-KIT	case	studies	as	well	as	in	their	corresponding	countries.	The	governance	component	of	the	guide	begins	with	





























Planning	phase	In	this	phase,	an	evaluation	of	the	effectiveness	of	DRR	measures	in	hotspots	is	carried	out.	This	is	firstly	done	by	computing	the	effect	of	selected	DRR	measures	on	storm	impact	with	a	model	system.	 For	 the	 planning	 phase,	 hundreds	 of	 model	 simulations	 (both	 synthetic	 and	 historic	storms)	can	be	run,	describing	a	range	of	storm	conditions,	physical	setting	and	DRR	measures.	The	choice	of	model	framework	can	be	tailored	to	each	site.	The	results	of	all	model	simulations	and	measured	data	are	stored	 in	a	Bayesian	Network.	The	Bayesian	 Network	 identifies	 probabilistic	 relations	 between	 storm	 characteristics	 and	 DRR	measures,	and	local	hazards	and	impacts.	It	can	help	design,	assess	and	optimise	DRR	measures	in	 the	 hotspot	 location	 (e.g.,	 seawall	 versus	 flood-proofing).	 To	 set	 up	 a	 Bayesian	 network	decision	support	system	(DSS),	a	Bayesian	Network	adaptor	(BN	Adaptor)	is	needed,	in	this	case,	making	use	of	the	GeNie	freeware.	
Event	phase	In	the	project,	Delft-FEWS	(Flood	Early	Warning	System),	originally	developed	for	river	flooding	application,	was	extended	to	be	used	on	coasts.	This	system	allows	for	real-time	surge,	wave	and	coastal	 erosion	 and	 flooding	 predictions	 to	 be	 made.	 Model	 adaptors	 were	 developed	 or	improved	in	order	to	work	with	models	such	as	XBeach,	Delft3D,	TELEMAC,	SELFE	and	SWAN.	The	results	of	the	Hotspot	tool	are	visualised	in	a	web-based	viewer	at	http://al-





2.4.2 Lessons learned from application of tool at case study sitesImprovements	to	the	EWS/DSS	can	be	achieved	over	time	by	developing	specific	aspects	of	the	tool.	 In	 order	 to	 improve	 hazard	 simulation	 it	 is	 recommended	 to	 improve	 the	 quality	 and	accuracy	of	the	underlying	numerical	model	trains.	This	can	be	achieved	by	increasing	validation	against	 field	data.	Although	 there	 are	no	 technical	 limitations	 to	 the	 complexity	of	 the	model	framework,	 increasing	complexity	may	result	 in	high	demands	 in	terms	of	data,	computational	time	and	resources.	Hazard	information	derived	by	this	model	train	is	input	to	the	Bayesian	DSS	where	 the	 impact	 of	 hazards	 on	 different	 receptors	 is	 studied.	 By	 increasing	 the	 number	 of	geographical	 subdivisions	 of	 the	 hotspot	 and	 increasing	 the	 number	 of	 bins	 and	model	 runs	receptors	and	vulnerability	relationships	can	be	studied	 in	more	detail.	Except	 for	more	detail	with	regard	to	currently	studied	receptors	 it	 is	recommended	to	extend	the	DSS	with	 inclusion	of	regional-scale	systemic	and	 indirect	impacts	of	storm	events	at	the	hotspot.	Amongst	others	the	 DSS	 includes	 vulnerability	 and/or	 exposure	 influencing	 measures.	 It	 is	 recommended	 to	assess	 the	uptake/operation/effectiveness	of	 these	measures.	 In	 line	with	 the	need	 for	hazard	simulation	verification	this	can	be	achieved	by	determination	of	these	factors	for	each	case	study	site	by	of	historical	analysis	to	other	(observed)	hazards/events.	In	addition	the	effectiveness	of	DRR	measures	can	be	analysed	by	including	more	aspects	linked	to	the	probability	of	occurrence	of	events,	economic	value,	and	socio-cultural	characteristics	of	the	local	stakeholders.	Difficulties	were	mainly	related	with	the	assumptions	needed	for	 the	 implementation	of	non-primary	and	less	tangible	(e.g.,	education,	awareness)	measures.		The	EWS	is	developed	using	the	Delft-FEWS	software.	The	Delft-FEWS	software	is	a	flexible	tool	that	allows	for	integration	of	many	different	data	types	and	models.	This	integrating	process	of	different	 datasets	 and	 models	 requires	 a	 certain	 level	 of	 expertise	 and	 is	 potentially	 a	 time	consuming	 process.	 Since	 most	 end-users	 do	 not	 do	 configuration	 as	 a	 routine	 job	 its	recommended	 to	make	 this	process	more	user	 friendly.	The	EWS	Client	 is	used	by	 forecasters	and	decision	makers	at	expert	 level.	 In	addition	 the	webviewer	can	be	used	with	 limited	prior	knowledge	of	underlying	physical	processes	and	the	EWS	software.	It	was	a	useful	tool	during	the	 Multi-criteria	 Analysis	 workshops	 and	 it	 is	 recommended	 to	 further	 develop	 the	 web	application	to	make	 it	more	user	friendly.	Development	of	the	webviewer	(thin	client)	and	the	Delft-FEWS	 Client	 (thick	 client)	 can	 be	 a	 combined	 effort.	 Both	 applications	 can	 share	configurations	or	may	even	be	fully	integrated.	Further	integration	will	improve	consistency	and	limit	 implementation	effort.	The	 lessons	 learned	 from	 the	development	and	application	of	 the	Hotspot	Tool	are	summarised	in	Table	2.4Table	2.1.	










2.5 Multi-Criteria Analysis Tool
2.5.1 Overview
A	Multi-Criteria	Analysis	 tool	(MCA)	was	used	to	assess	 the	proposed	measures	 in	each	of	 the	RISC-KIT	case	studies	with	respect	to	criteria	that	capture	the	key	dimensions	of	the	decision-making	process.	The	methodology	was	 informed	by	the	participatory	approach	of	Soft	Systems	Methodology,	which	addresses	complex	 issues	 in	a	systematic	way	by	engaging	relevant	actors	to	constructively	discuss	desirable	and	feasible	options	to	solve	 local	problems	(Checkland	and	Poulter	 2006).	 In	 RISC-KIT,	 local	 actors	 involved	 in	 coastal	 management	 were	 invited	 to	participate	 in	 a	 one-off	 workshop	 to	 discuss	 and	 rank,	 from	 their	 own	 perspective,	 the	(previously	tested)	DRR	measures.	The	effectiveness	of	measures	 -	as	defined	by	 the	Bayesian	Network	–	 formed	 the	basis	of	 the	MCA.	 Key	 information	 was	 presented	 in	 non-technical	 language	 through	 a	 set	 of	 interactive	cards	 (Figure	 2.8)	 for	 stakeholders	 to	 understand	 the	 different	 possible	 measures	 and	combinations	of	measures	(‘strategic	alternatives’).	Stakeholders	then	completed	scoring	sheets	for	each	measure	or	strategic	alternative	on	a	scale	from	-2	(probably	no)	to	+2	(probably	yes)	according	to	three	criteria:	feasibility,	acceptability	and	sustainability.		











































TRL	1		 Basic	principles	observed	TRL	2	 Technology	concept	formulated	TRL	3		 Experimental	proof	of	concept	TRL	4		 Technology	validated	in	lab	TRL	5		
	
Technology	validated	in	relevant	environment	(industrially	relevant	environment	in	the	case	of	key	enabling	technologies)	TRL	6	 Technology	demonstrated	in	relevant	environment	(industrially	relevant	environment	in	the	case	of	key	enabling	technologies)	TRL	7		 System	prototype	demonstration	in	operational	environment	TRL	8	 System	complete	and	qualified	TRL	9	 Actual	system	proven	in	operational	environment	(competitive	manufacturing	in	the	case	of	key	enabling	technologies;	or	in	space)	
	Although	 it	 is	not	an	explicit	goal	of	 the	RISC-KIT	project	 to	define	 the	TRL	 level	 for	each	developed	tool,	Table	2.7	indicates	the	degree	of	development	of	the	tools.	This	is	particularly	challenging	for	tools	that	integrate	physical,	engineering,	natural,	social,	economic	and	cultural	aspects	as	is	the	case	for	most	of	the	RISC-KIT	tools.		
Table	2.7	Technology	Readiness	Levels	of	the	RISC-KIT	tools	











From	the	outset,	the	RISC-KIT	project	had	a	clear	understanding	of	the	state-of-the-art	on	which	it	would	build	and	had	a	vision	on	how	to	use	the	building	blocks	developed	thus	far	to	make	progress.	This	chapter	describes	the	state-of-the-art	(baseline)	at	the	project’s	outset,	 the	outlined	ways	 in	which	 the	project	planned	 to	progress	beyond	the	state-of-the-art,	both	of	which	are	taken	“verbatim”	from	the	Description	of	Work,	and	 the	 project’s	 actual	 advances.	 The	 information	 is	 organised	 according	 to	 the	project’s	Work	Packages	as	set	out	 in	the	agreed	outline	(Description	of	Work).	This	allows	for	an	assessment	along	four	key	questions:	i)	how	did	we	accomplish	what	we	promised?	 ii)	what	did	we	not	do	and	why?	 iii)	where	did	we	go	beyond	what	was	promised?	and	iv)	future	directions.	
	
3.1 Impact-oriented database of case study site and
historic event data (WP1)
3.1.1 BaselineAt	the	outset	of	the	project,	Europe	lacked	a	comprehensive	database	of	marine	storm	occurrence	 and	 their	 impact	 on	 all	 European	 coastlines.	 In	 some	 cases	 national	databases	combining	hazards	and	impacts	exist,	but	often	only	contain	data	collected	after	 World	 War	 II.	 However,	 recent	 work	 had	 highlighted	 the	 value	 of	 matching	historical	sources	with	the	collection	of	geomorphological	evidence.		
A	number	of	database	 efforts	on	 the	hazards	 alone	were	 supported	by	 the	EU:	FP4	CODECS,	 provided	 a	 database	 of	 instrumental	 records	 for	 the	 last	 300	 years,	 and	qualitative	 information	 for	 the	 last	 1000	 years,	 but	was	 restricted	 to	 the	European	Atlantic	 coast;	 FP6	Hydrate	 provided	 a	 database	 for	 flash	 floods,	 and	 FP7	 MICORE	provided	a	historical	storm	database	with	data	 from	nine	sites	across	Europe.	These	databases	 were	 geographically	 rather	 than	 event-driven	 and	 were	 focused	 only	 on	hazards.	In	the	United	States,	NOAA	has	classified	all	observed	storm	events	and	assessed	their	effects	on	property	and	infrastructure.	As	a	result	of	this	initiative,	the	NCDC	(National	Climatic	Data	 Centre)	 is	 now	 able	 to	 compile	 data	 soon	 after	 the	 occurrence	 of	 an	event.	With	 this	 in	mind,	 the	RISC-KIT	consortium	considered	 there	 to	be	an	urgent	need	to	expand	the	existing	databases	available	for	Europe	to	encompass	the	diverse	coastlines	of	the	EU,	and	to	develop	appropriate	protocols	for	assessing	coastal	storm	impacts	that	reflect	Europe’s	littoral	diversity.		
3.1.2 Planned progress beyond the state-of-the-artThe	 first	advancement	beyond	the	knowledge	base	will	be	 the	expansion	of	the	data	set	with	historical	sources.	The	collaboration	between	reinsurers	and	historians	will	strengthen	 the	 efforts	 of	 local	 communities	 and	 national	 governments	 to	 apply	 the	Floods	Directive.	The	reconstruction	of	 the	human	and	 financial	costs	 in	 the	current	coastal	 setting	 caused	by	 events	 comparable	 to	 those	 in	 the	historical	 analysis,	will	lead	to	better	understanding	of	the	stakes	and	vulnerabilities	of	the	case	study	sites	in	




preparation	 strategies	 for	 extreme	 events.	 In	 addition,	 the	 knowledge	 gained	 will	supply	 examples	 regarding	 memory	 of	 risks,	 which	 will	 constitute	 useful	 tools	 for	mediation	with	elected	representatives	and	local	communities.	The	 second	 advancement	 is	 the	 inclusion	 of	 socio-economic,	 cultural	 and	environmental	 information	 (where	 possible	 from	 interviews	 of	 contemporary	witnesses)	to	characterise	the	impact	of	the	events.	The	social	and	economic	aspects	of	post	disaster	appraisal	will	also	be	examined,	as	well	 as	cultural	and	health	 related	aspects	such	as	the	number	and	type	of	casualties	experienced	both	during	and	after	an	event.	This	approach	will	build	on	the	FP7	KULTURISK.	In	its	coastal	case	studies,	that	project	focused	only	on	sea-level	rise,	flash	floods	and	marine	flooding	and	did	not	consider	other	coastal	threats	like	damage	to	coastal	infrastructures	or	the	occurrence	of	 extreme	 coastal	 erosion	 leading	 to	 failure	 of	 the	 first	 line	 of	 defence	 (dykes	 or	dunes).		The	 third	 advancement	 is	 that	 the	 database	 compiled	 in	 the	 RISC-KIT	 Project	 will	integrate	 data	 from	 different	 hazards	 will	 be	 multi-hazard	 (storms,	 surges,	 winds,	flash	floods)	in	a	systematic	way,	contributing	to	the	work	already	started	by	the	CRED	Database	which	contains	essential	data	on	the	occurrence	and	effects	of	over	18,000	mass	disasters	 in	 the	world	 from	1900	 to	present	and	 is	 thus	not	only	 restricted	 to	coastal	events.		Summarizing,	 a	 more	 complete	 and	 impact-oriented	 database	 will	 be	 created.	 This	type	of	database	 is	not	publicly-available	 as	of	now,	despite	efforts	at	 the	European	(DG-ECHO,	EEA,	JRC)	and	Global	(UNISDR)	level.		




of	 interviews	 conducted	was	 focused	 instead	 on	 speaking	 to	 key	 informants	where	possible.		For	the	third	advancement,	only	data	on	marine	hazards	is	generally	contained	in	the	database	 as	 combined	 flash	 flood-marine	 inundation	 hazards	 existed	 only	 in	 the	Liguria	 and	 Emilia-Romagna	 site.	 Also,	 although	 the	 possibility	 of	 exchanging	 data	with	the	CRED	database	was	explored,	we	 found	 that	 that	system’s	architecture	was	very	 different	 and	 missing	 the	 level	 of	 detail	 required	 by	 the	 RISC-KIT	 project.	 In	terms	of	future	development,	a	first	step	would	be	to	ensure	the	case	study	sites	are	updated	 (these	 are	 current	 up	 to	 the	 winter	 season	 of	 2014/15	 when	 WP1	 of	 the	project	 was	 completed).	 The	 database	 could	 then	 be	 expanded	 to	 include	 more	information	and	create	 links	to	other	sites	e.g.	from	UNISDR	and	EEA,	although	 in	as	yet,	these	other	systems	do	not	gather	as	detailed	 information	as	was	done	by	RISC-KIT.	The	database	 could	 also	 be	 fully	 rolled	out	 to	 the	European	 level	by	 including	nation-wide	data	from	all	Member	States.	The	design	is	already	fully	compatible	with	the	 INSPIRE	Directive	 (2007/2/EC)	 and	 the	 guidelines	 produced	 for	Member	 State	reporting	on	the	Floods	Directive	(European	Commission,	2013).	A	European	roll-out	would	 require	 identifying	 national	 authorities	 with	 the	 resources	 to	 be	 able	 to	contribute	to	this	effort,	but	would	develop	this	 into	a	comprehensive	and	extremely	useful	 open-access	 resource.	 The	 database	 could	 be	 used	 to	 link	 storm	 impacts	 in	different	regions	across	Europe	and	thus	 inform	trans-boundary	decision	making	on	DRR,	in	line	with	the	aims	of	EU	civil	protection.1	
	
3.2 Improved methods for regional-scale coastal
vulnerability and risk assessment (WP2)






Finally,	risk	assessment	 is	at	present	restricted	to	directly-exposed	elements.	This	 is	insufficient	 for	 understanding	 the	 impacts	 on	 the	 entire	 system	 and	 the	 system	response.	However,	 the	 established	 concept	 of	 two	 components	 of	 hazards	 and	 vulnerability	contributing	to	risk	can	be	used	and	improved	upon	for	coastal	applications.	
3.2.2 Planned progress beyond the state-of-the-artThe	first	advancement	will	be	to	derive	the	hazard	itself	(e.g.	erosion,	wave	run-up	and	overtopping)	 from	 the	 external	 boundary	 conditions	 using	 physics-based	 models	which	 properly	 consider	 the	 nonlinear	 dynamics	 of	 the	 processes	 involved.	 In	particular,	we	shall	develop	an	efficient	1D	(transect)	version	of	the	XBeach	model	to	be	used	at	regional	scale	across	most	coastal	typologies.	Thus,	this	methodology	will	allow	associating	probabilities	of	occurrence	not	 just	to	the	forcing	elements	(waves,	surges)	 but	 also	 to	 the	 hazards	 (erosion,	 inundation).	This	 is	 especially	 relevant	 as	most	of	the	considered	hazards	depend	upon	more	than	one	or	two	variables.		The	 second	 advancement	 is	 to	 consider	 various	 forcing	 terms	 and	 their	 associated	probabilities	and	to	include	all	these	in	the	probability	of	the	hazard	itself.	To	do	this	for	all	potential	coastal	hazards,	 the	methodology	previously	developed	by	RISC-KIT	partners,	will	be	extended.		The	 third	advancement	 is	 in	 the	assessment	of	 the	vulnerability	of	exposed	entities,	where	 we	 will	 better	 recognise	 the	 variation	 in	 the	 sensitivity	 value	 of	 groups	 in	response	to	external	factors,	such	as	the	characteristics	of	the	hazard,	the	nature	of	the	surrounding	environment,	and	 the	existence	of	DRR	measures.	This	will	be	done	by	developing	 a	consistent	and	exhaustive	 library	which	will	enhance	 the	vulnerability	assessment	of	 the	exposed	entities	and	will	make	vulnerability	comparable	on	a	pan	European	scale.		Fourthly,	we	will	evaluate	the	long-term	risk	based	on	the	resilience	of	the	system,	i.e.	the	ability	of	a	system	or	a	sub-system	to	return	to	the	prior	state	after	a	disturbance,	and	thus	stimulate	sustainable	coastal	development.	A	key	challenge	is	to	incorporate	additional	non-monetary	social	indicators	such	as	the	Human	Development	Index	and	the	Wellbeing	index	.		Finally,	 rather	 than	 focussing	 on	 directly-exposed	 elements,	 RISC-KIT	 will	 advance	knowledge	 by	 considering	 potential	 ripple	 effects	 within	 and	 between	 the	 socio-economic	 systems	 inside	 and	 outside	 the	 immediate	 disaster	 area,	 and	 develop	specific	 indicators	 to	 reveal	 the	 vulnerability	 of	 the	 system	 as	 a	 whole.	 Since	 the	consequences	of	a	shock	on	a	system	are	dependent	upon	the	structure	of	the	system,	it	is	a	key	challenge	to	explore	agent-based	modelling	and	general	systems	modelling	to	give	 a	greater	understanding	of	what	 the	critical	determinants	 in	 the	effects	of	 a	shock	are.		








3.3 Enhanced quantitative early warning and scenario
evaluation capabilities (WP3)
3.3.1 BaselineAt	the	outset	of	the	project,	only	a	few	member	states	had	a	coastal	EWS	in	use	for	civil	protection	and	most	states	did	not	include	coastal	flooding	as	a	risk	in	civil	protection	schemes.	 The	 systems	 in	 place	 were	 typically	 hazard-oriented	 in	 nature,	 providing	insight	into	the	intensity	of	an	event	(i.e.	exceedance	of	a	water	level)	but	not	into	its	impacts	 and	 resilience	 to	 these	 impacts.	Also,	EWS	were	 implemented	on	computer	servers	because	of	computational	demand.	This	requires	warnings	and	information	on	events	 to	be	distributed	 to	decision	makers	 in	the	 field	 through	 ICT	networks	which	have	high	vulnerability	during	extreme	events.	Also,	because	of	 the	processing	 time	required	for	computations,	it	is	a	challenge	to	include	local	observations	and	rapidly-changing	information	that	becomes	available	towards	the	peak	of	an	event.		The	 FP7	 project	 MICORE	 showed	 the	 feasibility	 of	 including	 two-dimensional	morphodynamic	 models	 into	 coastal	 EWS.	 However,	 MICORE	 focused	 on	 hazard	intensity	 maps	 and	 did	 not	 include	 impacts.	 Also,	 that	 project	 showed	 that	 the	robustness	 and	 flexibility	 of	 the	 coupling	 of	 hydro-	 and	 morphodynamical	 models	remained	 a	major	 challenge.	 Furthermore,	 existing	 coastal	 zone	 or	 flash	 flood	EWS	only	concern	one	 type	of	hazard	(wind,	water	 level,	 flash	 flood)	and	did	not	 include	multi-hazards	impacting	one	system.		At	the	beginning	of	the	project,	robust	flood	EWS	for	river	networks	were	operational	(e.g.	European	Flood	Alert	System).	The	Delft-FEWS	(Flood	Early	Warning	System)	for	river	 basins	 was	 the	 most	 robust	 system	 available	 with	 implementation	 across	Europe.	Delft-FEWS	prescribes	a	generic	system,	while	allowing	the	use	of	local	users’	preferred	model	software.		




System	which	will	connect	hazard	 intensity	and	socio-economic,	 environmental	and	cultural	 distributions	 and	 thus	 allow	 the	 transition	 from	 hazards	 to	 impacts.	 A	Bayesian-based	network	is	a	graphical	model	that	describes	complex	system	relations	in	probabilistic	 terms,	and	which	can	be	 run	on	 a	 local	PC	or	smart	phone.	Ex-ante,	Bayesian	 networks	 allow	 the	 exploration	 of	 “what-if”	 scenarios	 in	 which	 the	intensities	 of	 physical	 hazards	 can	 be	 varied	 and	 proposed	 DRR	 plans	 can	 be	evaluated,	 stimulating	dialogue	between	 scientists,	 end-users	 and	stakeholders.	The	key	challenges	 in	developing	 the	DSS	are	 i)	properly	 implementing	spatial	 relations	between	variable	distributions	(i.e.	ripple	effects),	 ii)	 Integrating	quantitative	hazard	variables	and	qualitative	social	and	cultural	attributes,	iii)	optimizing	the	network	for	the	required	 input	data,	and	 iv)	developing	a	methodology	to	 incorporate	DRR	plans	developed	in	WP4.		
3.3.3 Project advances
Application	of	Delft-FEWS	to	coastal	environments	In	 answer	 to	 the	 first	 advancement	 a	 free-ware	 Coastal	 Early	 Warning	System/Decision	Support	System	(EWS/DSS)	was	developed.	The	Delft-FEWS	(Flood	Early	Warning	System)	software,	mainly	used	 to	support	 fluvial	 forecasting	systems,	was	 further	 developed	 for	 specific	 use	 in	 coastal	 applications.	 The	 following	extensions	were	made	to	the	software	(Bogaard	et	al.	2017	forthcoming):	1. Import	 routines	 have	 been	 developed	 for	 CS3xTidalSurgeTime	 and	MetOfficeWW3.	2. The	Delft-FEWS	Client	has	been	improved	related	to	coastal	data	visualization.	3. Model	 adapters	 have	 been	 developed	 specifically	 for	 the	 coastal	 models	SelfeWWMII,	Telemac,	Xbeach,	and	Continuum.	4. The	model	adapters	for	Delft-3D	and	WaveWatch	III	have	been	extended.	5. In	order	 to	move	 towards	 impact	based	 forecasting	 and	 to	 support	decision	making	an	adapter	for	the	BN	reasoning	engine	SMILE	Netica	as	described	 in	the	previous	section	has	been	developed	as	well.	As	such,	this	model	can	now	be	included	in	the	Early	Warning	framework.		All	developed	adapters	are	available	as	part	of	 the	Delft-FEWS	software.	 In	addition	documentation	 has	 been	 made	 available	 on	 how	 to	 code	 a	 model	 adapter	 for	 any	arbitrary	model.		




2. A	new	formulation	for	estimating	the	wave	energy	dissipation	over	vegetation	in	coastal	areas	 is	 implemented	 in	SWAN	model	and	validated	against	 flume	tests	and	field	measurements.		3. The	flash	flood	model	developed	in	the	FP7	project	IMPRINTS	is	improved	by	increasing	 the	 resolution	 and	 better	 estimation	 of	 the	 hazard	 level.	 The	improved	model	 is	applied	successfully	around	 the	Tordera	Delta	Case	Study	in	Spain	and	an	implementation	procedure	is	made	available.		In	 answer	 to	 the	 third	 advancement	 a	 Bayesian-based	 Decision	 Support	 System	(DSS)	was	 developed	 to	 allow	 for	 the	 prediction	 of	 impacts	 resulting	 from	 coastal	multi-hazards	for	various	hot	spot	areas.	The	Bayesian	Network	DSS	 is	a	data	driven	model	 that	 describes	 system	 relations	 in	 probabilistic	 terms.	 Generally,	 Bayesian	Networks	are	pre-fed	with	data	from	which	they	“learn”	relationships	and	can	then	be	used	 to	 predict	 or	 diagnose	 events.	 The	 DSS	 is	 based	 on	 data	 from	 hydrodynamic	storm	simulations,	 information	on	 land	use	and	so-called	vulnerability	relationships.	The	approach	can	easily	be	applied	to	any	hot	spot	area.	In	an	innovation,	the	Bayesian	Network	 has	 been	 extended	 to	 include	 qualitative	 social	 and	 cultural	 attributes	(Cumiskey	 et.	 al.	 2017	 forthcoming)	 and	 non-quantitative	 measures	 such	 as	“education.	Integrating	quantitative	hazard	variables	and		
Web	application	connected	to	EWS/DSS	The	Delft-FEWS	based	EWS	 including	DSS	 is	developed	 for	 forecasters	and	decision	makers	at	expert	level.	Proper	use	of	the	system	requires	both	expertise	in	underlying	physical	 processes	 as	 well	 as	 basic	 knowledge	 of	 the	 EWS	 software.	 For	 local	authorities,	stakeholders	and	the	general	public,	forecast	and	warning	services	need	to	be	disseminated	using	products	that	are	easy	to	interpret	and	access.	For	this	reason,	the	additional	effort	was	made	to	develop	a	web	application.		This	application	can	be	assessed	without	connection	to	or	experience	with	the	Delft-FEWS	 software	 offering	 information	 in	 a	 way	 limited	 prior	 knowledge	 about	 the	underlying	physical	processes	 is	required	(Bogaard,	2017).	The	web	viewer	contains	three	different	 types	of	 information	 for	 each	 case	 study	 site:	 (1)	Outcome	of	 a	 risk	assessment	 study	 (CRAF	 1),	 (2)	 Onshore	 hazard	 information	 for	 a	 hot	 spot	 area	identified	 in	 the	 risk	 assessment,	 (3)	 Coastal	 Impact	 based	 on	 Bayesian	 network	results.	Both	the	stand-alone	EWS/DSS	and	the	web	application	use	information	from	ex-ante	 scenario	 computations	 and	 can	 be	 updated	 with	 the	 latest	 available	information.	The	improved	physics-based	models	and	new	developments	(source-codes)	delivered	in	this	task	are	made	available	through	the	open	source	and	free	software	community	web	portal	(www.oss.deltares.nl),	with	 links	 from	 the	RISC-KIT	project	website.	The	web	application	can	be	accessed	at:	http://al-ng017.xtr.deltares.nl/risckit/index.htm		
3.4 Integrated risk reduction and resilience plans
(WP4)




term)	 DRR	 strategies	 to	 manage	 hydro-meteo	 impacts	 such	 as	 storm	 surges	 and	coastal	 flooding	 from	 sea	 and	 land	had	 seldom	been	developed	 in	 conjunction	with	climate	adaptation	plans.	Given	 their	shared	aims	of	 increasing	 resilience,	 there	 is	 a	growing	 awareness	 of	 the	 need	 for	 integration	 between	 these	 two	 policy	 areas.	Moreover,	 effective	 DRR	 measures	 need	 to	 be	 integrated	 with	 a	 range	 of	 existing	policies	e.g.	 for	environmental	and	social	protection	and	sustainable	development	as	well	as	with	local	and	national	infrastructure.		









processes	and	at	the	end-user	day.	The	identified	measures	and	strategic	alternatives	were	tested	against	a	range	of	climate	scenarios	at	the	case	study	sites.		In	 answer	 to	 the	 fourth	 advancement	 and	 based	 on	 the	 results	 of	 these	 scenario	simulations	 the	 proposed	 measures	 and	 strategic	 alternatives	 for	 each	 case	 study	were	 then	evaluated	using	a	Multi-criteria	Analysis	 tool	(Chapter	2.5).	Through	 this	process,	the	technical	and	economic	feasibility	and	the	capacity	to	reduce	disaster	risk	were	assessed.	The	Multi-criteria	Analysis	took	different	viewpoints	of	end-users	and	stakeholders	 into	consideration	and	evaluated	social,	cultural	and	political	feasibility	of	 proposed	 measures	 (strategic	 alternatives)	 through	 moderated	 consultation	sessions.	 All	 in	 all,	 the	 process	 had	 a	 much	 more	 inclusive	 and	 interdisciplinary	process	 than	was	 foreseen,	with	positive	outcomes	 for	communication	and	 rapport-building.
A	Web-based	Management	Guide	 (Chapter	2.3)	was	produced	 to	 facilitate	EU-wide	learning	 and	 exchange	 for	 the	 development	 of	 risk	 reduction	 measures	 (strategic	alternatives).	Prior	to	its	development	other	web	guides	were	analyzed	and	discussed	with	end-users	at	 the	RISC-KIT	end	user	day	 in	Brussels	 in	October	2015	 regarding	their	preferences	and	necessities.	The	 guide	 is	 published	 in	 the	 form	 of	 an	 open-access	 webpage	 and	 highlights	 key	principles	 recommended	 for	 the	design	 and	 implementation	of	 local	DRR	measures	(strategic	alternatives)	using	examples	from	the	RISC-KIT	case	studies	and	elsewhere	to	provide	practical	 illustrations	 to	 coastal	managers	 in	Europe.	The	 guide	 includes	prevention,	mitigation	 and	preparedness	measures	with	 recommendations	 for	 their	use	 in	 various	 socio-economic,	 cultural	 and	 environmental	 settings.	The	Guide	was	intended	to	make	recommendations	about	cost-effectiveness,	and	the	development	of	timelines	for	decision-making.	However,	over	the	course	of	end-user	consultations,	 it	became	clear	that	recommendations	needed	to	be	 local	and	context	specific.	For	this	reason,	the	guide	focused	on	providing	general	information	about	DRR	measures	and	specific	 examples	 from	 which	 users	 could	 draw	 inspiration	 for	 their	 local	 context,	rather	than	presenting	one-size-fits-all	recommendations.	The	Multi-criteria	Analysis	tool	 is	 detailed	 in	 the	 Guide	 and	 is	 recommended	 as	 an	 effective	 method	 for	 local	stakeholder	involvement	through	which	to	distinguish	realistic	and	effective	strategies	over	the	short	and	 long-term.	These	points	are	elaborates	within	the	single	strategic	alternatives	 and	 can	 vary	 to	 certain	 degrees	 as	 knowledge	 and	 information	 is	 not	equally	 available	 across	 all	 points.	 The	 web-guide	 was	 developed	 in	 a	 much	 more	participatory	way	 than	planned,	 and	 end-users	 and	 case	 study	owners	 (consortium	members	responsible	for	particular	case	study	sites)	were	consulted	with	ensure	the	usefulness	and	uptake	of	the	web-based	guide.	Furthermore,	although	the	web-based	management	 guide	 is	 embedded	 in	 the	main	RISC-KIT	website,	 the	 team	 created	 a	standalone	product.	The	resulting	website	has	a	graphical	and	user-friendly	interface	with	an	expansive	underlying	information	base.		
3.5 Dissemination, knowledge transfer and




involved	 in	 the	 RISC-KIT	 project	 (either	 as	 partners	 or	 case	 study	 sites)	 and	were	primarily	from	the	national	and	local	level	(102	and	89,	respectively).		




attracting	132	applicants	in	total.	Places	were	offered	to	20	students	on	each	course:	with	 19	 participants	 and	 18	 participants	 attending	 the	 first	 and	 second	 Summer	Schools,	respectively.	The	first	Summer	School	focused	on	the	Storm	Impact	Database,	the	CRAF	tool	and	the	Web-based	Management	Guide,	in	the	context	of	the	case	study	site	Porto	Garibaldi/Bellocchio.	The	second	Summer	School	covered	the	set-up	of	the	Hotspot	 Tool,	 incorporating	 the	 Early	 Warning	 System	 and	 Bayesian	 Network	 for	Decision	Support,	 in	 the	context	of	 the	case	study	site	Praia	de	Faro.	Feedback	 from	the	 students	was	very	positive	 in	 terms	of	 the	 content	 and	quality	of	both	 summer	schools.	 As	 an	 additional	 benefit	 to	 the	 coastal	 DRR	 community	 of	 practice,	 the	material	covered	 in	the	Summer	Schools	was	converted	 into	two	e-learning	modules.	The	 modules	 include	 tutorials,	 selected	 reading	 materials	 and	 a	 self-assessment	exercise	 to	encourage	 independent	 learning	about	 the	RISC-KIT	 tools.	All	E-learning	modules	are	publically	available	via	the	RISC-KIT	website.	Building	gender-balanced	capacity	on	coastal	zone	 resilience	was	an	explicit	goal	of	the	project	and	was	prioritised	during	the	workshops	and	summer	schools.The	ratios	(female:	male)	of	each	of	 the	outreach	events	was	as	 follows:	End	User	Day	 1	 (3:4),	End	User	Day	2	(6:7),	End	User	Day	3	(5:7,	expected	at	time	of	writing	in	March	2017),	Summer	School	1	(10:9),	and	Summer	School	2	(8:10).	





4 Ongoing policy processes at EU and
international level
The	 insights	 from	 Chapters	 2	 and	 3	 demonstrate	 that	 efforts	 to	 increase	 coastal	resilience	must	be	embedded	 in	 the	 local	context.	At	the	same	 time,	 it	 is	essential	 to	address	risk	governance	from	a	multi-level	perspective	from	local	to	regional,	national	and	 supra-national	 levels.	 In	 the	 following	 chapter	 we	 thus	 turn	 our	 attention	 to	macro-level	policy	processes	at	EU	and	international	level.	We	examine	not	only	how	flood	policies	(e.g.	EU	Floods	Directive)	and	disaster	risk	reduction	frameworks	(e.g.	UNISDR	Sendai	Framework	2015-2020)	support	coastal	DRR	and	resilience;	we	also	highlight	 the	 cross-cutting	 relevance	 of	 other	 initiatives	 e.g.	 for	 climate	 adaptation,	biodiversity	 and	 sustainable	 development.	 The	 aim	 of	 this	 chapter	 is	 to	 provide	 a	broader	 context	 for	 our	 lessons	 learned	 and	 recommendations	 in	Chapter	 5	 and	 to	ensure	that	they	are	aligned	with	the	relevant	processes.	


































· The	2013	EU	Climate	Change	Adaptation	Strategy	 (COM/2013/	216)	 sets	out	a	framework	for	increasing	European	resilience	in	response	to	current	and	future	 climate	 impacts.	 The	 Strategy	 stresses	 that	 coastal	 zones	 are	particularly	vulnerable	 regions	 given	 the	 risks	of	 sea-level	 rise	 and	 extreme	weather	events.	The	Strategy	also	 recommends	 that	Member	States	develop,	review	 and	 implement	 adaptation	 plans	 to	 be	 in	 synergy	 with	 existing	
disaster	risk	management	policies.		
· Policies	 such	 as	 the	Marine	 Strategy	 Framework	Directive	 (2008/56/EC)	and	the	EU	Biodiversity	Strategy	(COM/2011/244)	also	contribute	indirectly	to	 coastal	DRR,	 as	 they	 aim	 to	 support	 healthy	 ecosystems	which	 in	 turn	assist	prevention,	protection	and	mitigation	strategies.		
· The	 European	 Commission’s	 Research	 and	 Innovation	 policy	 agenda	 for	








· The	 EU	 Recommendation	 on	 Integrated	 Coastal	 Zone	 Management	(2002/413/EC)	 and	 the	 Directive	 on	 Maritime	 Spatial	 Planning	(2014/89/EU)	both	target	the	optimal	distribution	of	the	coastal	and	maritime	space	 among	 various	 stakeholders	 and	 uses.	 This	 includes,	 for	 example	 the	
effects	 of	 infrastructure	works	 to	protect	 coastlines	 against	 erosion	 or	
flooding	on	activities	 in	coastal	waters	such	as	aquaculture	or	protection	of	marine	ecosystems.		
· The	EU	Civil	Protection	Mechanism	(1313/2013/EU)	sets	the	framework	for	
a	holistic,	cross-sectoral	disaster	risk	management	policy	for	the	Union.	This	is	to	 be	 achieved	 by	 promoting	 a	 culture	 of	 preparedness,	 replacing	 ad-hoc	response	with	a	pre-planned	approach,	and	supporting	Member	States	in	their	capacities.	It	does	so	through	training,	learning	and	exchange	(governance,	planning,	data,	risk	communication	and	information,	research	and	technology)	
information	sharing	(Common	Emergency	and	Information	System	(CECIS))	and	mechanisms	 for	coordinated	preparedness	and	response	at	EU	 level	such	 as	 the	 European	 Emergency	 Response	 Capacity	 (EERC)	 established	 in	2014.	
· The	Post	2015	Hyogo	Framework	 for	Action:	Managing	risks	 to	achieve	




	 -	 development	 of	 common	 and	 interoperable	 data	 and	 risk	 assessment	
	 protocols	and	public	risk	registers	and	databases;	
	 -	systematic	actions	to	raise	public	awareness	of	risk;	
	 -	 build	 sustainable	 partnerships	 between	 different	 public	 authorities	 and	
	 relevant	 stakeholders	 (civil	 society,	 academia	 and	 research	 institutions,	
	 private	sector)	and	involve	these	actors	in	decision-making	processes	through	
	 inclusive	participatory	mechanisms.		
· The	European	Structural	and	Investment	Funds	(ESIF)	directly	contribute	to	 Sendai	 Framework	 Priority	 3:	 Investing	 in	 disaster	 risk	 reduction	 for	resilience.	The	ESIF	have	helped	promote	disaster	 risk	management,	climate	change	adaptation,	ecosystem	conservation	and	cultural	heritage	 restoration	in	 EU	 policy.	 The	 Funds	 include	 a	 thematic	 objective	 on	 “Climate	 change	adaptation	 and	 risk	 prevention	 and	 management”,	 to	 which	 Member	 States	have	allocated	over	29	billion	EUR.	Disaster	resilience	and	risk	prevention	




· The	 INSPIRE	Directive	came	 into	 force	 in	2007	and	will	be	 implemented	 in	various	stages,	with	full	implementation	required	by	2021.	It	aims	to	create	a	European	 Union	 spatial	 data	 infrastructure	 for	 the	 purposes	 of	 EU	environmental	policies.	INSPIRE	mainly	recommend	recording	information	for	the	 direct	 impact	 assessment.	 RISC-KIT	 agrees	 with	 these	 efforts	 but	recommends	recording	additional	information	as	specified	in	Chapter	5.2.		The	 RISC-KIT	 project	 contributed	 to	 these	 EU	 level	 processes	 through	 the	development	 of	 tools	 and	 good	 case	 DDR	 measures	 and	 management	 practices	captured	 in	 the	 web-based	 management	 guide.	 Both	 tools	 and	 measures	 were	informed	by	 a	holistic	 approach	 embedding	 the	 above	described	policies	 and	hence	contribute	to	the	reduction	of	risks	and	increase	of	resilience	to	 low-frequency,	high-impact	hydro-meteorological	events	in	the	coastal	zones.	






















5 Lessons learned and
recommendations
In	 the	 following	 chapter,	 we	 highlight	 the	 achievements,	 lessons	 learned	 and	challenges	 identified	 through	 the	development	and	application	of	 the	RISC-KIT	 tools	(Chapter	 2)	 other	 project	 activities	 (Chapter	 3).	These	 lessons	 are	 drawn	 above	 all	from	the	work	carried	out	at	the	local	level	in	ten	case	study	sites.	However,	wherever	possible,	 these	are	 considered	 in	 relation	 to	 their	relevance	 to	EU	and	 international	processes	(as	outlined	 in	Chapter	4),	thus	emphasising	the	multi-level	dimensions	of	risk	 governance.	 As	 the	 key	 international	 framework	 for	 DRR,	 the	 UNISDR	 Sendai	Framework	2015-2020	is	paid	particular	attention.	The	lessons	learned	are	fed	into	a	series	of	recommendations	developed	by	the	project	consortium	for	improved	DRR	for	Europe	 and	beyond.	 Some	 of	 these	 recommendations	 are	of	 a	practical	nature	 (e.g.	relevant	 to	those	responsible	 for	 the	selection	of	coastal	DRR	measures);	others	of	a	broader	nature	(relevant	to	those	able	to	affect	policies	for	 improved	DRR).	Care	has	been	 taken	 to	 ensure	 that	 the	 recommendations	 are	 rooted	 in	 the	 evidence	 and	experiences	of	the	project.		One	 of	 the	 key	 lessons	 of	 the	 project	 is	 the	 need	 for	 flexibility	 e.g.	 by	 developing	generic	rather	than	specific	tools	that	can	be	adapted	to	local	conditions.	Furthermore,	coastal	 risks	must	 be	 addressed	 on	 the	 understanding	 that	 each	 coastal	 area	 has	 a	unique	set	of	environmental,	socio-economic,	and	cultural	characteristics,	and	that	 in	the	future,	these	conditions	may	shift	in	different	ways	according	to	climatic	and	other	changes	within	regions	and	states	as	well	as	 in	 transboundary	contexts	Although	an	initial	goal	of	the	Synthesis	Report	was	to	make	recommendations	 in	alignment	with	existing	 national	 policies,	 our	 research	 shows	 that	 approaches	 to	 coastal	DRR	 vary	substantially	across	Europe.	For	 this	 reason,	 it	was	seen	as	both	unfeasible	 to	make	different	recommendations	for	each	Member	State,	and	also	 inappropriate	to	make	a	set	of	global	 recommendations	equally	applicable	 to	all	national	European	 contexts.	Thus	 while	 we	 indicate	 ‘who	 should	 act’,	 the	 recommendations	 are	 not	 tailored	 to	specific	 countries	 or	 groups	 with	 the	 expectation	 that	 this	 will	 shift	 according	 to	context.		
5.1 Lessons learned on: Hazard and impact
assessments and dataThe	RISC-KIT	project	progressed	 from	analysing	single	hazards	 to	multiple	hazards,	and	 from	 assessing	 direct	 impacts	 to	 indirect	 impacts,	 systemic	 disruptions	 and	recovery,	because	an	impact-based	approach	is	crucial	to	risk	reduction	decision-




on	 the	 indirect	 impacts	 and	 on	 the	recovery	time	as	well	as	having	both	quantitative	 and	 descriptive	information.	However,	 our	 research	 shows	 that	European	 Early	 Warning	 Systems	are	 thus	 far	 still	 focused	 on	 hazard	forecasting.	The	RISC-KIT	Bayesian-based	 Decision	 Support	 System	(DSS)	 is	 an	 effective	 tool	 for	predicting	 impacts	 resulting	 from	coastal	multi-hazards	for	various	hot	spot	 areas.	Nevertheless,	 the	 ability	 of	 the	 project	 team	 to	 determine	 the	 potential	consequences	 -	 and	 therefore	 adequate	 responses	 -	was	 constrained	by	 the	 lack	of	
adequate	 and	 standardised	 vulnerability	 and	 impact	 data	 in	 the	 EU	 Member	States	 that	 were	 analysed.	 The	European	 Commission	 already	pointed	 to	 this	 issue	 in	 2013	 in	 its	
Post	 2015	 Hyogo	 Framework	 for	
Action:	Managing	risks	to	achieve	
resilience	(SWD	/2014/133)	which	supports	 the	 collection	 and	 sharing	of	sound	and	comparable	data	on	disaster	 losses,	 hazard	 and	vulnerability	 in	an	open	data	policy.	In	 addition	 protocols	 should	 be	established	 for	 each	 member	 state	allowing	post	surveying	of	storms	in	
a	unified	matter.	All	 tool	 applications	 have	 shown	 a	 need	 for	 spatially-accurate	 and	 up-to-date	
topographic,	physical,	and	 impact	data	(e.g.	on	vulnerability	or	socio-economic	

























century	 -	 impacts	of	 coastal	 storm	 events.	On	 the	basis	of	our	 research	 three	main	reasons	came	to	light	for	this	lack	of	data:	1)	a	lack	of	standardised	data	collection	
procedures	and	protocols	for	immediate	post-event	recording	of	coastal	storm	surge	impacts;	2)	data	exists	but	is	publicly	unavailable;	and	3)	lack	of	understanding	of	
the	purpose	and	 type	of	data	collection	 to	be	 carried	out.	For	 the	most	part,	 the	RISC-KIT	 research	 team	 was	 able	 to	 overcome	 this	 lack	 of	 information	 through	personal	 contacts	 and	 direct	 requests	 for	 information.	 However,	 the	 process	 of	gathering	 this	 data	 was	 labour	 intensive	 –	 with	 additional	 effort,	 systems	 can	 be	established	to	facilitate	the	process	of	building	up	the	Storm	Impact	Database	so	that	it	becomes	 a	 content-rich	 resource	 for	disaster	 risk	 reduction	 efforts	 e.g.	 through	 the	
EUs	Civil	Protection	Mechanism	(1313/2013/EU).	The	experiences	of	the	RISC-KIT	project	on	this	point	are	also	supported	by	the	European	Commission	in	its	Post	2015	
Hyogo	 Framework	 for	 Action:	 Managing	 risks	 to	 achieve	 resilience	 (SWD	/2014/133)	which	notes	the	need	for	developing	common	and	interoperable	data	and	risk	assessment	protocols	and	public	risk	registers	and	databases.		
5.2 Lessons learned on: Tool development and the
need for validation of dataRISC-KIT	 has	 developed	 a	 generic	 suite	 of	 tools	 which	 make	 a	 significant	
contribution	to	coastal	DRR	in	Europe	and	beyond.	These	provide	contributions	to	the	Sendai	Framework’s	Priorities	1,	2	and	4	but	ensured	that	these	were	flexible	enough	 to	be	 adapted	 to	 local	 circumstances	Within	RISC-KIT	 two	main	 tools	 types	have	 been	 developed:	 informative	 (Storm	 Database	 and	 Web-based	 Management	Guide)	 and	 assessment	 (CRAF,	 Hotspot	 Tool,	 Multi-Criteria	 Analysis)	 tools	 (see	Chapter	 2).	The	 first	 two	 have	 been	 fully	 developed	 and	 are	 ready	 to	 use,	 needing	however	a	continuity	of	information	upload	(see	Technology	Readiness	Levels,	Table	
2.7).	The	 lessons	 learned	with	 the	 Storm	Database	 have	 been	 already	 discussed	 in	
Chapter	2.1	while	for	the	Web-based	Management	Guide	they	have	been	discussed	in	












The	further	application	of	such	tools	on	the	scale	of	large	coastal	areas	will	permit	the	identification	and	ranking	of	coastal	risk	hotspots	and	the	optimisation	of	resources	by	identifying	priorities	of	action	for	each	coastal	hazard.	The	 implementation	of	such	a	tool	can,	thus,	provide	a	clear	vision	on	what	are	the	expected	risks	and	their	potential	indirect	 effects	 at	 a	 regional	 scale,	 promoting	 a	 vision	 for	 needs	 on	 coastal	management	for	the	next	decades	as	well	as	an	optimisation	of	resources	to	be	spent.		The	 developed	 Hotspot	 Tool	 (Chapter	
2.4)	consists	of	an	Early	Warning	System	coupled	with	a	Decision	Support	System	that	 allows	 the	 prediction	 of	 potential	risks	 and	 onshore	 impacts	 associated	with	 a	 storm,	 as	 well	 as	 an	 ex-ante	assessment	tool	of	measures	to	minimise	the	 identified	 risks.	 The	 Sendai	
Framework	 notes	 the	 need	 to	 assess	and	 anticipate	 the	 potential	 economic	and	social	impacts	of	disasters	(§31	(d)).	However	 this	 focus	 on	 impacts,	 rather	than	the	hazards	is	new.	The	use	of	such	
a	 tool	 is	 currently	 still	 uncommon,	 not	only	 in	 Europe	 but	 also	 worldwide.	Without	doubt,	this	tool	will	be	required	in	 the	 near	 future	 to	 minimise	 the	exposure	 of	 coastal	 populations	 to	 the	already	 existing	 hazard,	 but	 also	 to	 its	potential	 increase	 in	 association	 to	 changes	 in	 storminess	 and	 sea	 level	 rise.	 It	 can	therefore	be	expected	that	there	will	be	a	palpable	necessity	for	such	tools,	and	their	systematic	application	in	risk	management,	in	the	near	future.	To	ensure	this	demand	is	 met,	 policies	 must	 be	 geared	 towards	 assisting	 further	 developments	 and	implementation	of	such	tools,	namely	in	order	to	bring	it	to	the	level	of	knowledge	of	the	 coastal	 managers,	 civil	 protection	 or	 any	 other	 stakeholders	 that	 will	 be	responsible	for	its	day-to-day	use.		
5.3 Lessons learned on: Coastal risk governanceThrough	 in-depth	 analysis	 of	 10	 European	 case	 study	 sites	 and	 their	 governance	structures,	 the	 RISC-KIT	 project	 has	 revealed	 a	 broad	 range	 of	 approaches	 to	
European	DRR	and	coastal	management.	Despite	these	differences,	some	common	challenges	 have	 become	 evident.	 These	 relate	 primarily	 to	 the	 need	 for	 clarity	 in	



















In	some	cases,	there	is	a	clear	distribution	of	responsibility	for	coastal	protection	and	disaster	risk	reduction	(e.g.	Varna,	BG;	Kieler	Fjord,	DE;	Zeebrugge,	BE;	Kristianstad,	SE).	 Despite	 this,	 corresponding	 levels	 of	 funding	 for	 local	 implementation	 are	 not	always	 forthcoming	 (e.g.	 Varna,	 BG;	 Kristianstad,	 SE)	 which	 can	 create	 a	 tension	
between	responsibility	and	capacity	 to	act.	Priority	 3	of	 the	Sendai	Framework	
(§30	 (a))	 also	 directly	 addresses	 this	 issue,	 pointing	 to	 the	 need	 to	 allocate	 the	necessary	 financial	and	 logistical	resources	at	all	 levels	of	administration.	 In	the	 two	Italian	 case	 study	 sites	 (Porto	Garibaldi	and	 Bocca	 di	 Magra,	 IT),	 overlapping	
competences	e.g.	between	national	and	local	 authorities	 or	 coastal	 protection	and	 flood	 risk	 management	 authorities	were	seen	to	pose	a	challenge.	Examples	such	 as	 England’s	 Coastal	 Concordat11	and	 EU	 level	 initiatives	 (e.g.	 EU	
Recommendation	 on	 Integrated	
Coastal	 Zone	 Management	(2002/413/EC)	 and	 the	 Directive	 on	
Maritime	 Spatial	 Planning	(2014/89/EU))	provide	 frameworks	 for	the	 use	 of	 spatial	 planning	 and	integrated	 management	 for	 an	 optimal	coordination	in	the	coastal	zone.	In	many	of	the	case	studies,	low	levels	of	civic	 engagement	 and	 limited	 public	



































5.4 Lessons learned on: Multi-disciplinarityThe	Sendai	Framework	made	a	series	of	reflections	on	the	implementation	of	the	HFA.	One	conclusion	was	on	the	need	for	closer	collaboration	between	public	and	private	sectors	 and	 civil	 society	 organizations,	 as	 well	 as	 academia	 and	 scientific	 and	
research	institutions.		RISC-KIT	 contributes	 to	 this	 through	 the	make-up	 of	 its	 consortium	 and	 research	methods	that	have	sought	to	engage	with	a	wide	range	of	stakeholders.		In	order	 to	meet	 the	project’s	objectives,	 it	was	 necessary	 to	 have	 a	 multidisciplinary	research	 team	 to	 collect	 and	 analyse	qualitative	and	quantitative	data.	An	open-learning	process	 that	 involved	staying	over	at	 the	 different	 case	 study	 sites,	 informal	meetings	 with	 stakeholders	 and	 open-ended	 agendas	 was	 coupled	 with	 training	and	 support	 to	 apply	 unfamiliar	
methodologies	from	disciplines	other	than	their	own.	For	example,	engineers	and	modellers	collected	information	on	knowledge,	values,	behaviour	and	perceptions	of	risk,	while	social	scientists	were	responsible	for	demonstrating	 the	 Early	 Warning	 System	 and	 Decision	 Support	 System	 tool	 to	stakeholders.	This	 integration	of	knowledge	systems	 furthermore	contributes	 to	 the	
Sendai	 Framework	 (§24	 (h))	which	 highlights	 the	 need	 to	 promote	 and	 improve	dialogue	 and	 cooperation	 among	 scientific	 and	 technological	 communities.	 The	
openness	of	 the	 consortium	members	 to	 experiment	outside	 their	 ‘comfort	 zone’	was	 essential	 to	 building	 a	 more	 integrated	 and	 nuanced	 understanding	 of	 coastal	disaster	risk	reduction	within	the	team,	and	 led	to	interdisciplinary	 initiatives	within	the	project	e.g.	to	incorporate	qualitative	interview	data	into	the	Bayesian	Model.	The	development	of	the	RISC-KIT	tools	was	only	possible	with	a	project	team	consisting	of	engineers,	modellers,	economists,	historians,	anthropologists,	and	social	scientists,	all	undertaking	and	applying	multi-disciplinary	research	methods	and	learning	from	each	other.	 This	 important	 aspect	 was	 central	 in	 the	 two	 Summer	 Schools	 for	 Young	Scientists.	
5.5 Lessons learned on: DRR measuresIn	some	RISC-KIT	case	study	areas,	single,	standalone	DRR	measures	did	not	provide	adequate	risk	reduction.	In	the	Swedish	case	study	for	example	(Barquet	et	al.,	2017	forthcoming)	 the	combination	of	 two	DRR	measures	(in	 this	case	dune	nourishment	and	 flood	proofing	 of	 homes)	was	 the	preferred	 solution.	 Similar	 experiences	were	made	evident	 in	other	RISC-KIT	case	studies	(see	for	example	Plomaritis,	et	al.,	2017	forthcoming).	 In	 particular,	 the	 combination	 of	 prevention	 with	 mitigation	




support	 to	 the	Sendai	Framework	 (§25	
(e))	 as	well	 as	 the	EUs	Civil	Protection	
Mechanism	 (1313/2013/EU)	 for	 the	exchange	 of	 information	 on	 lessons	learned	 on	 measures	 for	 disaster	 risk	reduction.		Ecosystem-based	 solutions	 (EBS),	 which	are	inspired	and	supported	by	nature	and	bring	 nature	 and	 natural	 features	 and	processes	 into	 land-	and	seascapes,	were	discussed	and	presented	to	RISC-KIT	end-users	 alongside	 other	 DRR	 measures.	However	at	the	local	level	in	the	RISC-KIT	case	 studies,	 EBS	 were	 seldom	 selected	and	taken	up,	and	only	addressed	in	a	few	sites.	Through	discussions	with	RISC-KIT	end-users	 two	main	causes	 for	 this	were	identified:	 1)	 a	 lack	 of	 clear	 evidence	that	EBS	can	be	as	effective	as	traditional	DRR	measures;	 2)	EBS	 generally	 require	
more	 physical	 space	 than	 traditional	structural	 DRR	 measures.	 For	 coastal	cities	in	particular,	space	is	often	a	limited	resource	 (e.g.	 in	 the	 Italian	Mediterranean)	 meaning	 that	 EBS	approaches	 might	 be	 difficult	 to	implement.	 One	 way	 to	 overcome	 this	barrier	 can	 be	 to	 integrate	 EBS	approaches	 in	 planned	 or	 existing	structural	 prevention	 measures.	 The	
Convention	on	Biodiversity	(CBD)	COP	
12	Decision	XII/20	supports	this	notion,	requesting	 the	 Executive	 Secretary	 to	compile	 and	 analyse	 information	 on	ecosystem-based	 approaches	 to	 disaster	risk	reduction	and	to	compile	experiences	with	 ecosystem-based	 approaches	 to	disaster	risk	reduction	and	 to	share	 them	through	 the	 clearing-house	 mechanism.	Building	 on	DRR	 research	 under	 the	 FP7	on	Research	and	Innovation,	the	European	Commission	 is	also	pursuing	a	“Research	
and	 Innovation	 policy	 agenda	 for	






































solutions,	 including	 in	 their	 contribution	 to	 resilience	 and	 DRR.	 Priority	 2	 of	 the	
Sendai	Framework	(§28	(d))	points	to	the	need	for	transboundary	cooperation	for	the	 implementation	 of	 ecosystem-based	 approaches	 EBS	 for	 DRR	 e.g.	 in	 shared	coastlines	and	river	basins.	The	 Sendai	 Framework	 (§47(d))	 recommends	 the	 incorporation	 of	 disaster	 risk	reduction	measures	into	a	range	of	sectors	and	initiatives,	including	measures	to	adapt	to	 climate	 change.	 This	 is	 also	 echoed	 by	 the	 EU	 Climate	 Adaptation	 Strategy	(COM/2013/	 216)	 that	 recommends	 that	 Member	 States’	 adaptation	 plans	 are	 in	synergy	 with	 existing	 disaster	 risk	 management	 policies.	 In	 the	 RISC-KIT	 project,	although	 many	 DRR	 measures	 selected	 by	 end-users	 had	 an	 implicit	 adaptation	component,	this	perspective	was	for	the	most	part	not	explicit.	Clearly	indicating	such	commonalities	 between	 CCA	 and	 DDR	 measures	 can	 ensure	 approaches	 are	synergistic	 rather	 than	antagonistic.	Efforts	 towards	 integrating	DRR	measures	with	adaptation	actions	should	however	take	into	account	that	there	is	a	frequent	mismatch	of	temporal	and	spatial	scale	between	climate	adaptation	and	DRR	(EFDRR,	2013).	For	example,	 DRR	 measures	 may	 focus	 on	 addressing	 existing	 risks	 while	 adaptation	strategies	must	take	a	long-term	perspective.		
5.6 Lessons learned on: Stakeholder involvementThe	 active	 engagement	 of	 stakeholders	 from	 eight	 different	 categories13	 was	cultivated	 by	 the	 RISC-KIT	 project	 team	 from	 the	 outset.	 These	 stakeholders,	 not	
only	experts	but	also	ordinary	citizens,	played	a	central	role	both	as	providers	and	recipients	of	 information	on	coastal	 risk	and	approaches	 to	DRR.	The	 importance	of	this	type	of	engagement	is	also	reflected	in	the	Sendai	Framework	guiding	principles	
(§19	(d)),	which	note	that	effective	disaster	risk	reduction	requires	an	‘all-of-society’	






















Stakeholders	were	essential	 to	 the	process	of	gathering	data,	particularly	 to	 the	150	in-depth	interviews	conducted	in	ten	different	case	study	sites.	However,	this	was	not	only	 with	 ‘experts’	 but	 also	 with	 ordinary	 citizens.	 In	 the	 RISC-KIT	 project,	 local	
residents	 are	 understood	 as	 gatekeepers	 of	 important	 historical	 and	 cultural	
knowledge,	 who	 often	 hold	 the	 key	 to	 understanding	 behaviours	 and	 attitudes	 in	relation	 to	 coastal	 risk	 and	 DRR	 approaches	 and	 measures.	 Furthermore,	 where	quantitative	data	was	unavailable	or	 inaccessible,	stakeholders	assisted	by	providing	information	 that	 was	 not	 readily	 available	 in	 the	 public	 domain	 and/or	 expert	knowledge.	Our	approach	and	findings	are	reflected	 in	the	Sendai	Framework	(§24	
(i))	 which	 highlights	 the	 need	 to	 use	 local	 knowledge	 to	 complement	 scientific	
knowledge	to	understand	local	systems	and	produce	locally-appropriate	strategies.	The	 RISC-KIT	 project	 also	 carried	 out	 substantial	 activities	 to	 engage	 with	stakeholders	 and	 disseminate	 knowledge	 about	 coastal	 flood	 risk	 and	 DRR	 (See	








































Coastal	Vulnerability	Indicator	Library	 http://www.risckit.eu/np4/file/23/RISC_KIT_D.2.2_CVI_Library1.xlsx		XBeach	 http://xbeach.org		CRAF2	setup	scripts	 http://www.risckit.eu/np4/file/383/CRAF2_scripts_Delft.rar	LISFLOOD	 http://www.bristol.ac.uk/geography/research/hydrology/models/lisflood/	INDRA	model	 http://www.risckit.eu/np4/file/23/INDRA.zip		Delft	Dashboard		 https://publicwiki.deltares.nl/display/OET/DelftDashboard	
	 (https://publicwiki.deltares.nl/display/RISCKITPUBLIC/RISC-KIT+Coastal+Documentation).	Guidance	and	examples	for	a	MCA	session	 http://www.risckit.eu/np4/file/386/RISCKIT_D.4.2_MCA_Guide_2016.pdf	Web-based	management	guide	 http://coastal-management.eu	Demo	Bayesian	Decision	Support	System		 http://www.risckit.eu/np4/file/384/demonstration_DSS.zip	Bayesian	Network	Adapter	and	Instructions		 https://publicwiki.deltares.nl/display/FEWSDOC/Bayesian+Network+Adaptor		GeNie	 http://www.bayesfusion.com/	Delft-FEWS	Coastal	 http://www.risckit.eu/np4/file/384/Coastal_FEWS_infrastructure___master_con.zip	Model	adapters	FEWS	 https://publicwiki.deltares.nl/display/FEWSDOC/Models+linked+to+Delft-Fews	Web-based	Viewer	 http://al-ng017.xtr.deltares.nl/risckit/index.htm	
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PRESENTATIONS	AND	DOCUMENTATION	
	
Name Documenthttp://www.risckit.eu/np4/file/23/RISC_KIT_D.2.2_CVIL_Guidance_Document.pdf		http://www.risckit.eu/np4/file/23/RISC_KIT_D2.3_CRAF_Guidance.pdf		http://www.risckit.eu/np4/file/382/RISC_KIT_D1.3_Tools_webpage.pdf	http://www.risckit.eu/np4/file/383/step1_intro_CRAF2_Hazards_DDB.pdf	http://www.risckit.eu/np4/file/383/step2_CRAF2_modelling_steps.pdf	http://www.risckit.eu/np4/file/383/INDRA_WorshopFaro1904_vf.pdf	http://www.risckit.eu/np4/file/385/RISC_KIT_PPT_Mgmt_Guide_ECSA.pdf	http://www.risckit.eu/np4/file/384/RISC_KIT_EA_Day_hotspot_tool.pdf	http://www.risckit.eu/np4/file/384/AB_19_22_FINAL_PAPER_Development_of_Gene.pdf	http://www.risckit.eu/np4/file/384/Howto_Webviewer.pdf	http://www.risckit.eu/np4/file/384/Bayesian_workshop.pdf	http://www.risckit.eu/np4/file/386/MCA_Guide.pdf	
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